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STATUS OF PACIFIC MACKEREL SPAWNING POPULATION, 1974 1! 
SUMMARY AND RECOMMENDATIONS 
This  i s  t h e  second annual  r e p o r t  on t h e  s t a t u s  of t h e  spawning 
popula t ion  of t h e  P a c i f i c  mackerel a s  r equ i r ed  by S e c t i o n  8388.3 of 
t h e  F ish  and Game Code. 
During 1973 and e a r l y  1974, s e v e r a l  methods of determining popu- 
l a t i o n  s i z e  were use.d t o  e s t i m a t e  t h e  spawning popula t ion  s i z e  of 
P a c i f i c  mackerel s t o c k s  no r th  of P o i n t  Eugenia,  Baja  C a l i f o r n i a .  
The e s t ima ted  P a c i f i c  mackerel spawning popula t ion  obta ined  by 
tagging  procedures  was 2,025 t o n s .  Two a l t e r n a t e  spawning biomass 
e s t ima te s  a l s o  were obta ined  us ing  pa r tyboa t  ca tches  f i t t e d  t o  re- 
g re s s ion  l i n e s .  The es t ima te s  de r ived  by t h e s e  a l t e r n a t e  methods 
a r e  4,675 t o n s ,  and 8,380 tons .  
A l l  1974 e s t i m a t e s  a r e  below t h e  10,000 ton  spawning popula t ion  
minimum s e t  i n  Sec t ion  8388.3 of t h e  F ish  and Game Code and thus  no 
h a r v e s t  under Sec t ion  8388.5 of t h e  F ish  and Game Code could be 
allowed. 
INTRODUCTION 
P a c i f i c  mackerel ,  Scombar japonicus, occur  from t h e  Gulf of  
Alaska southward i n t o  the  Gulf of C a l i f o r n i a .  The s p e c i e s  was never  
abundant n o r t h  of Monterey Bay and i n  r e c e n t  y'ears has  become s c a r c e  
n o r t h  of P o i n t  Conception. 
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The o f f  shore e x t e n t  of P a c i f i c  mackerel spawning popu la t ions ,  as 
deduced from l a r v a e  ca t ches ,  is about 150 mi l e s  o f f  southern  C a l i f o r n i a ,  
250 mi l e s  o f f  n o r t h e r n  Baja  C a l i f o r n i a ,  and 200 mi les  o f f  c e n t r a l  Baja 
Ca l i f  o m i h  . 
Ocean s p o r t  a n g l e r s  t ake  thousands of P a c i f i c  mackerel each  yea r .  
They a r e  u sua l ly  among t h e  half-dozen s p e c i e s  taken i n  g r e a t e s t  numbers 
i n  C a l i f o r n i a ' s  c o a s t a l  w a t e r s .  Pa r tyboa t  landings  accounted f o r  
199,104 P a c i f i c  i~lackerel  (an e s t ima ted  125 tons)  i n  1973. 
POPULATION ESTIMATES 
The Department of F i s h  and Game i s  r equ i r ed  t o  make an annual  
e s t ima te  of the  spawning popula t ion  of P a c i f i c  mackerel t o  comply w i t h  
Sec t ion  8388.3 of t h e  F i s h  and Game Code (Addenda 1 ) .  During 1973 and 
e a r l y  1974, s e v e r a l  methods w e r e  used t o  e s t i m a t e  t h e  spawning popula- 
t i o n  s i z e  of P a c i f i c  mackerel s t a c k s  n o r t h  of P o i n t  Eugenia, Baja  Cali- 
f o r n i a .  
Tagging 
The p r i n c i p a l  e s t i m a t e  w a s  made by us ing  t a g  and recovery d a t a  
(Addenda 2 ) .  This  method involves  t h e  r e l e a s e  and recovery of tagged 
P a c i f i c  mackerel and t h e  u t i l i z a t i o n  of age composition d a t a  from 
t h e  par tyboat  ca tch  t o  conver t  t h e  t o t a l  popu la t ion  t o  a spawning 
popula t ion  e s t i m a t e .  A t o t a l  o f  1 ,502 P a c i f i c  mackerel was tagged 
dur ing  1973. 
The ca t ch  d a t a  f o r  P a c i f i c  mackerel were obta ined  from t h e  
pa r tyboa t  f l e e t  ope ra t ing  i n  C a l i f o r n i a  and Mexican wa te r s .  Only 
tagged f i s h  recaptured  by t h e  pa r tyboa t  f l e e t  w e r e  used t o  e s t i m a t e  
t h e  spawning p o p u l a t i o n  o f  P a c i f i c  mackere l .  
The e s t i m a t e d  s i z e  of t h e  P a c i f i c  mackere l  spawning p o p u l a t i o n  
u s i n g  t a g g i n g  d a t a  i s  2,025 t o n s .  
A l t e r n a t i v e  P o p u l a t i o n  E s t i m a t e s  
Two o t h e r  sets of  d a t a  were used  t o  c a l c u l a t e  a d d i t i o n a l  e s t i m a t e s  
o f  P a c i f i c  mackerel  spawning b iomass ,  independen t  of t h e  t a g g i n g  
method . 
The f i r s t  set  of d a t a  c o n s i s t e d  of p a r t y b o a t  l a n d i n g s  of P a c i f i c  
mackerel  c a p t u r e d  i n  w a t e r s  around S a n t a  C a t a l i n a  I s l a n d  c o r r e l a t e d  
w i t h  c o r r e s p o n d i n g  e s t i m a t e s  of spawning p o p u l a t i o n  de te rmined  f o r  
each y e a r  p r e v i o u s  t o  1969. These  d a t a  were f i t t e d  w i t h  a t r e n d  l i n e  
(Addenda 3 ) .  T h i s  s t a t i s t i c a l  t r e n d  l i n e  i s  c a l l e d  a l i n e a r  r e g r e s s i o n  
u s i n g  a least s q u a r e s  f i t .  The spawning p o p u l a t i o n  e s t i m a t e  f o r  1974 ,  
a s  de te rmined  from t h e  r e g r e s s i o n  l i n e ,  i s  8 ,380 t o n s .  
The second s e t  o f  d a t a ,  compiled from c e n t r a l  C a l i f o r n i a  p a r t y b o a t  
c a t c h e s ,  was used a s  an i n d i c a t o r  of spawning p o p u l a t i o n  s i z e .  These  
d a t a  were  f i t t e d  w i t h  a curved l i n e  c a l l e d  a power c u r v e  (Addenda 4 ) .  
A spawning p o p u l a t i o n  of 4,675 t o n s  was c a l c u l a t e d  from t h i s  set of 
d a t a .  
DISCUSSION 
The 1974 spawning biomass e s t i m a t e s  f o r  P a c i f i c  mackere l  a r e  
g e n e r a l l y  s m a l l e r  than  t h e  1973 estimates. F i s h  i n  t h e  spawning 
biomass which d i e  d u r i n g  t h e  y e a r  u s u a l l y  a r e  r e p l a c e d  t h e  n e x t  y e a r  
by a younger incoming y e a r  c l a s s .  
The number of f i s h  i n  t h e s e  m a t u r i n g  y e a r  c l a s s e s  d e t e r m i n e s  
whether  t h e  t o t a l  spawning biomass w i l l  i n c r e a s e ,  d e c r e a s e  o r  remain 
cons t an t .  Because of t h e ' s m a l l  s i z e  cf t h e  1971 y e a r  c l a s s  ( f i s h  
j u s t  reaching matur i ty)  , t h e  t o t a l  spawning biomass of t he  P a c i f i c  
mackerel f e l l  below t h e  1973 es t imated  s i z e .  
From age c l a s s  composition d a t a ,  t h e  1972 y e a r  c l a s s  (age I) 
appears  t o  b e  f a i r l y  abundant and thus  t h e  1975 spawning biomass 
should n o t  drop t o  a lower l e v e l .  The 1973 yea r  c l a s s  has  been 
captured i n  some i n c i d e n t a l  ca t ches ,  b u t  i t  is  s t i l l  too  e a r l y  t o  
eva lua t e  i t s  s t r e n g t h .  
ADDENDA '1. 
S e c t i o n s  of C a l i f o r n i a  F i s h  and  Game Code 
P e r t a i n i n g  t o  P a c i f i c  Mackerel  
8388. Except a s  p rov ided  i n  S e c t i o n  8388.5,  P a c i f i c  nlackerel  may n o t  
b e  t a k e n  o r  p o s s e s s e d  a t  any t ime  f o r  any purpose  e x c e p t  l o a d s  o r  l o t s  of 
f i s h  may c o n t a i n  1 8  p e r c e n t  o r  less by weight: of P a c i f i c  mackerel  t aken  
i n c i d e n t a l l y  t o  o t h e r  f i s h i n g  o p e r a t i o n s .  Such P a c i f i c  mackerel ,  inc iden-  
t a l l y  t a k e n ,  nay b e  used f o r  any purpose .  (Amended by S t a t s .  1972, Ch. 608.)  
8388.3. It is t h e  i n t e n t  of t h e  L e g i s l a t u r e  t h a t  t h e  P a c i f i c  mackerel  
r e s o u r c e  b e  enhanced. During t h i s  p r o c e s s  a  f i s h e r y  s h a l l  b e  a l lowed  once 
t h e  P a c i f i c  mackerel  s p a k i n g  p o p u l a t i o n ,  i n  w a t e r s  n o r t h  o f  Punta  Eugenia,  
Ba ja  C a l i f o r n i a ,  Mexico, h a s  r e a c h e d  10,000 t o n s  a s  de te rmined  by t h e  
depar tment .  Such d e t e r m i n a t i o n  s h a l l  be  made p u b l i c  i n  an  a n n u a l  r e p o r t  
t o  t h e  L e g i s l a t u r e  no l a te r  t h a n  J u l y  31 of e a c h  y e a r .  It is  a l s o  t h e  
i n t e n t  t h a t  .as t h e  spawning p o p u l a t i o n  i n c r e a s e s ,  i n  e x c e s s  of 20,000 t o n s ,  
t h e  s e a s o n a l  quo ta  a l s o  b e  i n c r e a s e d  b u t  a t  such  a rate a s  t o  a l l o w  t h e  
con t inued  i n c r e a s e  i n  t h e  P a c i f i c  mackerel  p o p u l a t i o n .  T h i s  p r o c e s s  
s h o u l d  c o n t i n u e  w i t h  t h e  o b j e c t i - v e  of maximizing t h e  s u s t a i n e d  h a r v e s t .  
(Added by S t a t s .  1972, Ch. 608.)  
8388.5. S e c t i o n  8388 s h a l l  remain i n  e f f e c t  u n t i l  t h e  depar tment  
de te rmines  t h a t  t h e  e s t i m a t e d  P a c i f i c  mackerel  spawning . p o p u l a t i o n ,  i n  
w a t e r s  n o r t h  of Pun ta  Eugenia,  Baja C a l i f o r n i a ,  Mexico, exceeds  10,000 
t o n s .  Wnen t h e  depar tment  makes t h i s  d n t e r m i n a t i o n ,  a  s e a s o n  h a r v e s t  quo ta  
e q u a l  t o  20 p e r c e n t  of t h e  amount of P a c i f i c  mackere l  i n  e x c e s s  of 10,000 
t ons  spawning populat ion,  as determined by t h e  department,  s h a l l  be p e r ~ n i t t e d  
under permi ts  i s s u e d  by t h e  department. 
When t h e  department determines t h a t  t h e  spawning popula t ion  exceeds 
20,000 tons ,  t h e  ha rves t  quota s h a l l  be inc reased  t o  30 percent  of t h e  
excess  over 20,000 tons.  
The department s h a l l  keep records  of t h e  ca t ch  of P a c i f i c  mackerel and 
when i t  appears  t h a t  t h e  season quota w i l l  be reached, i t  s h a l l  n o t i f y  a l l  
permit  ho lde r s  of t h e  da t e  when such l i m i t  w i l l  b e  reached and t h e r e f o r e  
t he  season c losed ,  and s h a l l  n o t i f y ,  by c e r t i f i e d  mail, a l l  permit  h o l d e r s  
of such c losu re .  (Added by S t a t s .  1972, Ch. 608.) 
8388.7. Subjec t  t o  t h e  p rov i s ions  of Sec t ions  8388 and 8388.5, P a c i f i c  
mackerel season i s  from October 1 through September 30. (Added by S t a t s .  ' 
1972, Ch. 608.) 
ADDENDA 2 
E s t i m a t e s  of P a c i f i c  Mackerel  Spawning 
Biomass Using Tagging (Mark and Recapture)  Methods 
The t o t a l  biomass was c a l c u l a t e d  u s i n g  t h e  e q u a t i o n :  
2 P = Cn (m+u)/Cnm 
where 
P = biomass e s t i m a t e  i n  numbers of f i s h .  
n = number o f  marked f i s h  r e l e a s e d  i n t o  t h e  p o p u l a t i o n .  
m = number of marked f i s h  r e c a p t u r e d .  
u = number of unmarked f i s h  c a p t u r e d .  
The v a l u e s  f o r  t h e  e q u a t i o n  were  c a l c u l a t e d  t o  be :  
2 11 
Cn (mtu) = 1.037108070 X 10 
Cnm = 24,990 
w i t h  t h e  biomass e s t i m a t e  i n  numbers b e i n g :  
P = 4,150,090 f i s h  
Convers ion t o  pounds i s  accomplished by m u l t i p l y i n g  t h e  number of f i s h  
t i m e s  t h e  average  weigh t  of f i s h  sampled.  
P = 4,150,090 f i s h  X 1.2367 pounds 
P = 5,132,416 pounds 
The e s t i m a t e d  p r o p o r t i o n  o f  spawning biomass (determined from age 
samples)  t o  t o t a l  biomass i s  0 .7888;  t h e r e f o r e :  
Spawning biomass = 5,132,416 X 0.7888 
= 4,048,450 pounds 
= 2,024 t o n s  
ADDENDA 3 
Est imates  of P a c i f i c  Mackerel Sparming Biomass 
Using Par tyboat  Catch '  from t h e  Waters o f f  Santa  C a t a l i n a  I s l a n d  
The spawning biomass was c a l c u l a t e d  us ing  a  l e a s t  square  e s t i m a t e  
A A A A 
of a  and b  f i t t e d  t o  t h e  l i n e  y  = a+bx 
where 
y  = biomass e s t ima te  i n  thousands of pounds. 
x = number of P a c i f i c  mackerel caught o f f  San ta  C a t a l i n a  
Is land .  
A 
a = c o e f f i c i e n t  
A 
b = c o e f f i c i e n t  
A A 
The c o e f f i c i e n t s  a  and b  were c a l c u l a t e d  by us ing  the  fo l lowing  
equat ions  : 
- nCxy - (Cx) (Cy) b = 
nCx2 - (EX)' 
A c o r r e l a t i o n  c o e f f i c i e n t  w a s  a l s o  c a l c u l a t e d  us ing  t h e  formula: 
The va lues  of  t h e  c o e f f i c i e n t s  and t h e  c o r r e l a t i o n  c o e f f i c i e n t  are 
c a l c u l a t e d  t o  be: 
w i t h  t h e  spawning biomass e s t ima te  f o r  1974 be ing:  
y = 16,760,900 pounds 
y = 8,380 tons  
ADDENDA 4 
Est imates of P a c i f i c  Mackerel Spawning 
Using Cent ra l  C a l i f o r n i a  Partyboat  Catch 
a s  an  I n d i c a t o r  of Populat ion S i z e  
The spawning biomass was c a l c u l a t e d  using a  non-l inear  regress ion ,  
l e a s t  squares f i t  power curve. Data po in t s  were f i t t e d  t o  the  formula: 
y = a X  b 
where 
y  = biomass es t imate  i n  thousands of pounds 
X = number of P a c i f i c  mackerel caught o f f  c e n t r a l  Ca l i fo rn ia  
from par tyboats  
a  = c o e f f i c i e n t  
b  = c o e f f i c i e n t  
The c o e f f i c i e n t s  a  and b  w e r e  c a l c u l a t e d  by using t h e  fol lowing equations: 
n 2 n 
n 2 (LOG x.) - (Z LOG x.) 2 
1 e 1 1 e I 
n n 
a = exp [f 1 2 LOGeyi - ( 2  LOG x.)b 
1 1 1 I 
A c o r r e l a t i o n  c o e f f i c i e n t  was a l s o  c a l c u l a t e d  using t h e  formula: 
n n n 
n I: (LOG x. LOG,yi) - (I: LOGcxi) ( 2  LOGeyl) 
e 1 I 1 
The va lues  of t h e  c o e f f i c i e n t s  and t h e  c o r r e l a t i o n  c o e f f i c i e n t  are 
ca lcu la t ed  t o  be: 
a = 651.9752438 
wi th  t h e  biomass e s t ima te  f o r  1974 being: 
= 9,349,116 pounds 
= 4,675 tons  
